Remarks 



' This Preliminary Amendment cancels, without prejudice, claims 1-8 in the 
underlying PCT Application No. PCT/DE2004/001477 and adds new claims 9-16. 
The new claims, inter alia , conform the claims to United States Patent and 
Trademark Office rules and do not add any new matter to the application. 

In accordance with 37 C.F.R. § 1.125(b), the Substitute Specification 
(including Abstract) contains no new matter. The amendments reflected in the 
Substitute Specification (including Abstract) are to conform the Specification and 
Abstract to United States Patent and Trademark Office rules or to correct 
informalities. As required by 37 C.F.R. §§ 1 .121 (b)(3)(ii) and 1.125(c), a Marked- 
Up Version of the Substitute Specification comparing the Specification of record 
and the Substitute Specification also accompanies this Preliminary Amendment. 
Approval and entry of the Substitute Specification (including Abstract) are 
respectfully requested. 

The underlying PCT Application No. PCT/DE2004/001477 includes an 
International Search Report, dated October 20, 2004, a copy of which is included. 
The Search Report includes a list of documents that were considered by the 
Examiner in the underlying PCT application. 

Applicants assert that the subject matter of the present application is new, 
non-obvious, and useful. Prompt consideration and allowance of the application 
are respectfully requested. 
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(212)425-7200 



4 



AO/564225 

' . . lAPMRec'i2K7/?TO 10 JM» 2006 

[10191/4159] 

• DEVICE FOR DETECTING SIDE IMPACTS AND PRESSURE SENSOR 
Background Information 

Th e pr e s e nt i nvent i on i s based on a dev i c e for det e ct i ng s i de impacts and a pr e ssure 
s e nsor according to th e sp e c i es d e f i n e d i n th e i nd e p e nd e nt c lai ms. 
A device for detecting side impacts in a vehicle is known from described in German 
5 Patent No. DE 101 44 266 C1. 266. In this context, the side impact is detected using 
a pressure sensor which is situated in a side part of a vehicle. When there is a side 
impact, this pressure sensor reacts to an adiabatic pressure increase created by the 
side impact. A plausibility sensor is indispensable for the sensing of the side impact. 
For this, either an acceleration sensor is provided, for example, in the B column or a 
10 loudspeaker that is located in the side part itself. 



Summary e f4he Of The Invention 

The device according to the present invention for detecting side impacts^o f and the 
pressure sensor according to the present invention , having th e f ea tur e s of th e 

15 ind e p e nd e nt cl a ims, have the advantage, compared to this, that the plausibility 

sensor is at this point configured as a switch, which is assigned to the housing of the 
pressure sensor. This means that the switch is located at least in the vicinity of the 
housing in the side part of the vehicle. A switch as plausibility sensor has the 
advantage that it specifies its state as the plausibility signal, that is, whether it is 

20 open or not. This corresponds to an information content of only one bit. Thereby, for 
example, compared to an acceleration sensor, it saves considerably on transmission 
bandwidth. Furthermore, a switch is a very reliable sensing element, which may be 
manufactured in a cost-effective manner. Then, too, the switch may be flexibly 
situated, depending on the requirements and the existing situation. 



25 



Advantag e ous i mprov e ments of th e dev i ce for sid o i mpact det e ct i on and the 
pr e ssur e s e nsor i ndicated i n th e ind e pend e nt claim ar e r e nd e r e d poss i b le by 
measures a nd further refin e m e nts sp e c i fi e d i n th e dep e nd e nt c l a i ms. 



30 It is especially advantageous that the switch is situated directly in the housing of the 
pressure sensor. Because of this, the pressure sensor and the plausibility sensor are 
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* 

in fact situated in one unit, and may thus be accommodated in the vehicle in a 
manner saving space and wiring. 

The switch may be designed in various ways: a) a Hamlin switch, b) a 
5 micromechanical acceleration switch, c) a piezoelectric acceleration switch. 

It is also of advantage if the switch is a so-called Hamlin switch which works 
extremely reliably, and which has already found wide distribution as a plausibility 
sensor in air bag electronics. 

10 

A Hamlin switch is made up of a permanent magnet ring that has been applied to a 
(plastic) mechanism. On the inside of the mechanism there is a switch made up of 2 
metal contacts. The permanent magnet is movable on the mechanism, and is held at 
the edge of the mechanism by a spring that is also on the mechanism. In response 
15 to an acceleration, the permanent magnet is moved on the mechanism, pushed over 
the contact and closes the latter magnetically for the duration of the effective 
acceleration, which holds the magnet over the contact against the force of the spring. 
The magnet is returned again to the stable initial position by the spring, if the 
acceleration is no longer acting upon the magnet, i.e. the switch is open again. 

20 

Besides a Hamlin switch, other mechanical switches are also possible. Furthermore, 
it is of advantage if the switch is connected directly to the ignition output stage in 
such a way that the switch releases the ignition output stage as a function of its 
state. This, too, simplifies the processing of the plausibility signal, since, in this 

25 instance, the ignition output stage is directly activated without the processor, for 
example, having to process the plausibility signal in the air bag control unit that is 
situated centrally in the motor tunnel. However, it is possible alternatively that the 
processor itself evaluates this plausibility signal which, as shown above, is made up 
of only one bit. This bit, then, represents a flag. The processor then activates the 

30 ignition output stage as a function of this signal. 

What is of advantage, is that the switch position (1 bit) is coded along with the 
pressure signal, and consequently, additional lines for the switch to the control unit 
may be saved. 
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Finally, it is* also advantageous that the switch is situated in such a way that it directly 
interrupts, as a function of its state, the data transmission from the pressure sensor 
to the processor, for instance that, in the air bag control unit or another control unit, it 
5 interrupts as a function of its state. Only when the switch indicates that there has 
been an impact, in which it is closed, for example, the switch is then closed and the 
data from the pressure sensor may be transmitted to the air bag control unit for 
processing. This too saves computational capacity in the air bag control unit and is a 
simple way of utilizing it as a plausibility signal. 

10 

It is possible that more than one plausibility sensor is used, in order to establish the 
plausibility of the signal of a pressure sensor. For instance, besides the switch, an 
acceleration sensor may also be used in order to generate a plausibility signal in 
response to various crash types. It is also possible that more than one mechanical 
15 switch is assigned to a pressure sensor. 

Brief Description o£4he Of The Drawings 

Ex e mplary e mbodiments of th e pr e s e nt inv e nt i on ar e d e p i ct e d i n th e drawing a nd w ill 

be e xp lai n e d i n gr e ater d e ta il in th e fo ll ow i n g de script i on. T he figures sho w : 
20 ft€h-4 -Figure 1 shows a first block diagram of the device according to the present 

invention^ 

Fig. 2 Figure 2 shows a second block diagram of the device according to the present 
invention. 

25 

Fig. 3 Figure 3 shows a third block diagram of the device according to the present 
inventionr-af*^ 

F i g. 4 Figure 4 shows a fourth block diagram of the device according to the present 
30 invention. 

Detailed Description 

A pressure sensor situated in the side part of a vehicle is increasingly being used for 
sensing a side impact. However, what is decisive for the performance of the 
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pressure sensor, which is itself very rapid, is also the preformance performance of 
the assigned plausibility sensor, for, without a plausibility sensor, the use of a crash 
sensor is not possible if one wishes to obtain certainty concerning the transmitted 
signals of the crash sensor. Acceleration sensors are slow compared to a pressure 
5 sensor. As a result, it is provided, according to the present invention, that as a 

plausibility sensor one should use a switch that is directly assigned to the housing of 
the pressure sensor. The assignment may be implemented by building the switch 
into the housing of the pressure sensor, or by adhering it onto the housing or by 
other fastening to the housing of the pressure sensor or by providing that the switch 
10 be mounted in the immediate vicinity of the pressure sensor housing. The switch 
supplies a signal that is simple to evaluate, i.e. is it closed or not, and consequently 
saves enormously on bandwidth. Besides that, this plausibility sensor is a robust and 
very rapid sensor. 

15 Figure 1 explains the device according to the present invention in a block diagram. A 
pressure sensor 10, a mechanical switch 1 1 and an acceleration sensor 15 are 
respectively connected to data inputs of a control unit 12 for means of restraint. 
These means of restraint include air bags, belt tensioners, rollover brackets, etc. At a 
fourth data input of control unit 12, an additional sensor system 13 is connected, 

20 which includes additional crash sensors, accident sensors, passenger compartment 
sensors and precrash sensors. Air bag control unit 12 is connected to means of 
restraint 14 via a data input. The signals of pressure sensor 10, in this instance, as 
an example, only one sensor is shown, are shown to be plausible by the signal of 
mechanical switch 1 1 or acceleration sensor 15. The signal of switch 1 1 is very 

25 rapid, and will therefore hardly impair the signals of pressure sensor 10 with respect 
to detection time of the impact, while the signals of acceleration sensor 15 arrive 
considerably later compared to the signals of pressure sensor 10, and therefore 
impair the performance of pressure sensor 10. However, in certain types of crashes 
using an additional acceleration sensor 15 may be necessary for confirming 

30 plausibility, such as in crashes that do not directly involve a side impact but, for 
example, an offset crash. Control unit 12 activates the means of restraint as a 
function of the signals of sensors 10, 11, 13 and 15, the appropriate means of 
restraint being selected by the passenger compartment sensor system; during this 
selection, the seriousness of the crash also coming into effect. If a very light impact 
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is involved, belt tensioners are sufficient, but if there is a heavy crash, air bags 
should be Cised in any case, inasmuch as the respective person to be protected 
makes it possible. If a very light person is involved, use of air bags is not indicated. 

5 Figure 2 shows the pressure sensor according to the present invention in a block 
diagram. The housing of pressure sensor 25 has a pressure inlet opening 20. This is 
utilized by a sensor element 21 to measure the pressure in a side part of the vehicle. 
Evaluation electronics 22 amplifies, filters and digitizes the signals of sensor element 
21 , which here is a diaphragm. These signals are then transmitted via lines 23 and 

10 interface 26 to a control unit. In the case of the pressure sensor, only a unidirectional 
transmission to the control unit is necessary here, so that, then, for example, a 
current interface may be used in which a no-signal current is modulated by the 
pressure sensor and especially interface 26. Another switch 24 is connected to 
electronic system 22, which closes as a function of a mechanical impact. If this 

15 impact is so potent that a crash may be involved, switch 24 will close, and this signal 
is passed on by electronic system 22 via line 23 and interface 26 to the air bag 
control unit. In this context, this signal may be supplied directly to the air bag control 
unit and thus to the processor, or directly to the ignition output stage, in order to 
release the latter in the case of a crash. The final release of the crash stage may 

20 also be influenced by additional signals. The signal of mechanical switch 24 may 
also be used to interrupt the data transmission of the pressure sensor to the control 
unit if switch 24 is open, and thus indicates no impact. In this context, mechanical 
switch 24 is configured in such a way that it remains closed during a crash for only a 
certain time, and then jumps back again automatically into the open position. This 

25 requires the presence of a spring force or other techniques which are implemented, 
for example, in a Hamlin switch. 

Figure 3 shows the device according to the present invention in a block diagram. In 
this instance, mechanical switch 30 is connected directly to ignition output stage 32, 
30 to which means of restraint 34 are connected. However, pressure sensor 31 supplies 
its signals to a processor 33, which is, for example, situated in the air bag control 
unit, which then triggers ignition output stage 32. The triggering takes place, for 
example, using the so-called SPI (serial peripheral interface) bus by appropriate 
ignition commands. 
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Figure 4 shows an additional block diagram of the device according to the present 
invention. Pressure sensor 41 is connected to a switch 42. This switch 42 is closed 
by switch 40, which acts as a plausibility sensor. This closing takes place only when 
switch 40 detects an impact. Then the data of pressure sensor 41 may be 
transmitted to air bag control unit 43, so that the latter evaluates the signals of 
pressure sensor 41 . As a function of this and additional sensor signals from a sensor 
system 45, control unit 43 activates means of restraint 44. 
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Abstract Of The Disclosure 

A device for the detection of side impact and a pressure senso r ar e provid e d , a 
mechanical switch being assigned to the pressure sensor as a plausibility sensor. 
This mechanical sensor is preferably situated in the housing of the pressure sensor. 

5 (F i gur e 2) 
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